Ciliates use both variant and universal genetic codes: evidence of omnipotent eRF1s in the class Litostomatea.
Stop codon reassignments have occurred very frequently in ciliates. In some ciliate species, the universal stop codons UAA and UAG are translated into glutamine, while in some other species, the universal stop codon UGA appears to be translated into cysteine or tryptophan. The class Litostomatea has been hypothesized to be the only group of ciliates using the universal genetic code. However, the hypothesis was based on a statistical analysis of quite small sequence dataset which was insufficient to elucidate the codon usage of the class among such highly deviated phylum. In this study, together with the updated database sequence analysis for the class, we approached the problem of stop codon usage by examining the capacity of the translation termination factor eRF1 for recognizing stop codons. Using in vivo assay systems in budding yeast, we estimated the activity of eRF1 from two litostome species Didinium nasutum and Dileptus margaritifer. The results clearly showed that Didinium and Dileptus eRF1s efficiently recognize all three stop codons. This is the first experimental evidence that strongly supports the hypothesis that litostome ciliates use universal genetic code.